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(57) ABSTRACT 

A method of positioning an optoelectronic device, for 
example a vertical cavity surface emitting laser, onto an 
optical ?ber connector and maintaining that exact alignment 
While testing the quality of the optical output prior to 
applying an adhesive to make the interface permanent. The 
method includes the utilization of a multi-piece ?xture 
Which clamps the elements into position, alloWs for testing, 
and provides a ?xture to maintain position throughout the 
curing process. 

30 Claims, 6 Drawing Sheets 
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METHOD AND APPARATUS FOR ASSEMBLY 
OF AN OPTOELECTRONIC DEVICE WITH 

AN OPTICAL CONNECTOR 

FIELD OF THE INVENTION 

The present invention relates to a method for assembling 
an optical device package and more particularly to coupling 
a plurality of optical ?bers to an array of optoelectronic 
devices and testing the alignment of the coupling While 
maintaining relative position of the components prior to 
installation in the package. The invention further relates to 
an assembly tool for the above described method utiliZing a 
multi-clamp ?xture Which aligns the optoelectronic device 
to the connector for the plurality of optical ?bers, activates 
the optoelectronic device to alloW for testing, and maintains 
position of the components for bonding prior to installation 
in the package. 

BACKGROUND OF THE INVENTION 

There is a need for high-speed cost effective optical 
transmitters Which can operate as parallel optical commu 
nication data links. Prior analog communication systems 
have evolved to digital systems to satisfy the demand for the 
transfer of greater volumes of information. To meet this 
demand, advances have been made in transmission and in 
signal production of optical signals. 

The preferred method of transmission for telecommuni 
cations is noW optical ?ber due to the increased bandWidth 
capacity and loWer signal attenuation as compared to tradi 
tional copper netWorks. Optical ?bers are thin ?laments of 
draWn or extruded glass or plastic having a central core and 
surrounding coating that promotes internal re?ection. A 
typical single mode ?ber has a core diameter of only 10 
microns While a multi mode ?ber has a core diameter of 50 
microns. The optical ?bers are disposed Within a connector, 
such as a commercially available MT optical connector, 
Which is attached at one end to a Waveguide With the optical 
?bers in alignment With the core region. 

The preferred method for signal production for digital 
optical communications is by laser, and in particular semi 
conductor lasers. For example, vertical cavity surface emit 
ting lasers (VCSELs) emit a coherent, collimated unidirec 
tional light beam normal to the surface in Which they are 
formed. The nature of VCSELs (and semiconductor lasers in 
general) is that the optical and electrical characteristics 
betWeen each device vary slightly. The back or bottom 
surface of the VCSEL is usually attached to a mounting 
substrate and the output is emitted from the top or front face. 
Typically, an array of VCSELs are aligned so that each 
individual laser is positioned proximate to an input port 
Which runs along a horiZontal line in the front face of the 
optical connector. 

In order to achieve high-speed cost effective optical 
transmissions, there is a need to ef?ciently couple a light 
source to an optical ?ber. In aligning an array of VCSELs 
With their corresponding optical ?bers it is desirable to 
ensure that each of the ?ber ends is in precise alignment With 
corresponding lasers so that the optical signals are received 
With minimal distortion and/or attenuation. Alignment of the 
optical device to the Waveguide Within the optical connector 
usually requires manual or active positioning. Typically, 
alignment involves sub-micro meter accuracy, performed 
manually by skilled technicians using microscopes and high 
precision manipulators. 

To simplify the alignment process, assembly frequently 
involves a passive guide approach. US. Pat. Nos. 5,179,609, 
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2 
5,913,002, 5,574,814, 5,963,691, 6,130,979 describe vari 
ous passive alignment systems for transferring optical sig 
nals from the light emitting device to the optical ?ber. For 
example, US. Pat. No. 6,130,979 describes the use of 
alignment pins Which are inserted Within matching recesses 
for positioning the ?ber optic cables relative to a laser array. 

These passive alignment techniques are typically 
employed manually by the skilled technician just prior to the 
application of an adhesive to secure the ?ber optic cables to 
the laser array. Unfortunately, the existing techniques 
employed in connection With passive alignment systems 
emphasiZe the importance of achieving alignment over all 
other operational requirements. If the alignment Was suc 
cessful as determined by a post-adhesive test of the 
connection, then the component has been successful built 
and the technique achieved its purpose. If, hoWever, the 
alignment Was off, either due to manufacturing tolerances or 
assembly variations, and the component fails a post 
adhesive test of the connection, then the entire component 
must be scrapped. In addition, because of the differences in 
cure time for various adhesives, the passive alignment 
systems must remain in place for the entire duration of the 
relevant cure time. 

While existing passive alignment techniques for aligning 
an array of VCSELs to their corresponding optical ?bers 
have decreased the rejection rate associated With assembly 
of these components, it Would be desirable to improve other 
aspects of the assembly process Without sacri?cing the gains 
realiZed by incorporating passive alignment techniques in 
the assembly process. 

SUMMARY OF THE INVENTION 

The present invention is a method of assembling a device 
package in Which the critical alignment of optoelectronic 
device and optical ?bers is tested prior to application of 
adhesives by mounting the optoelectronic device and optical 
?bers in a test ?xture. An external activation system signals 
the optoelectronic device to ?re optical signals through the 
interface of the optical ?ber connector. Signal output is 
measured for distortion and attenuation. Properly aligned 
systems are then ?xed by applying adhesive. The completed 
unit is then installed Within the device package. 

The test ?xture of the present invention is an external 
alignment system tool for coupling an optoelectronic device 
to an optical ?ber connector. The tool contains activation 
means for testing the alignment of the coupled optoelec 
tronic device and optical ?ber prior to installation into a 
device package. The tool is comprised of interconnected 
multiple clamps. An optical ?ber connector clamp, Which 
positions the optical ?ber and optical ?ber connector serves 
as a base element for the optoelectronic device clamp and 
the test clamp. The optoelectronic device clamp positions 
the optoelectronic device on to the previously positioned 
optical ?ber connector. The test clamp positions and acti 
vates the laser array for the optoelectronic device by mating 
With the testing portion of the optical ?ber connector clamp. 
The test elements of the clamp system may be removed 
during a curing stage of assembly if the optical output 
signi?es proper alignment has been achieved. 

Therefore, there is a need in the art for a cost ef?cient 
method of aligning and assembling a laser source to an 
optical connector. It is essential that the light source or laser 
diode portion and the light-receiving portion be exactly 
aligned With minimal distortion and attenuation of the 
optical signal. Variations in manufacture sometimes require 
numerous attempts at “matching” components before align 
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ment is properly achieved. The method should therefore 
provide means to ensure accurate alignment before applying 
an adhesive to bind the components and maintain proper 
alignment during the curing. Preferably, cost efficiencies are 
realiZed by reducing the time intensive manual component 
of assembly and increasing the output of properly aligned 
assemblies. 

In a preferred embodiment, the optoelectronic device Will 
consist of a VCSEL array to Which a ?exible circuit is 
attached. In addition to passive alignment, the preferred tool 
utiliZes a three clamp system for the assembly process. First, 
a VCSEL base clamp and a test base clamp are used to 
immobiliZe the optical MT connector Within an appropri 
ately siZed cavity. The operating face of the MT connector, 
Which mates With the output face of the optoelectronic 
device, is disposed approximately ?ush With top face of the 
clamp bases once fully engaged. 

Next, the VCSEL is mated to the MT connector through 
the advancement of a pair of ?oating alignment pins inserted 
through the respective alignment holes Within the VCSEL 
and MT connector. To ensure an accurate alignment, a 
VCSEL top clamp is advanced upon the VCSEL base clamp 
thus securing the optical device to the optical connector With 
a predetermined interface pressure provided by springs 
Within the assembly. 

Testing is performed on the aligned system by activating 
the VCSEL array through the ?exible circuit. The test clamp, 
constructed of dielectric material, is advanced onto the distal 
end of the ?exible circuit. Advancement of the test clamp 
places the activation pad array of the ?exible circuit in 
contact With the pogo pins disposed in the test clamp. The 
individual lasers of the VCSEL array are activated and the 
output is transmitted through the MT optical connector to a 
test unit Which measures signal strength and clarity. If the 
signal matches the predetermined operating parameters, the 
testing clamp and VCSEL clamp are removed and adhesive 
is applied to the interface of the MT optical connector and 
the VCSEL. The clamps are reinstalled and a ?nal test 
performed. After a satisfactory output is achieved the test 
clamp portion of the tool is removed and is used on another 
unit While the VCSEL clamp remains to alloW curing of the 
secured VCSEL and MT interface. 

Afurther advantage of the present invention is the modu 
lar construction of the alignment tool. The tool is essentially 
comprised of four interrelated clamping elements so that 
When all units are engaged during the testing or sensing 
stage the tool takes the form of a rectangular solid. If 
alignment is correct, the testing half of the block can be 
removed and used on the next system While the VCSEL 
clamp half maintains alignment While the adhesive cures in 
an oven or by anaerobic means. The modular approach 
provides an economic advantage in that less sensing clamp 
sections are required, Which are typically much more expen 
sive to produce and maintain than simple clamping devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective vieW of the present 
invention in Which a VCSEL is mounted on the MT optical 
connector and the ?exible circuit extends toWard the testing 
clamp unit. 

FIG. 2 is an end vieW of the VCSEL clamp section of the 
present invention shoWing the screWs fully engaged. 

FIG. 3 is a vertical section taken generally along line 3—3 
of FIG. 2 of the present invention. 

FIG. 4 is fragmented vertical section vieW on an enlarged 
scale of the VCSEL, ?exible circuit package and MT con 
nector. 

15 

25 

35 

40 

45 

55 

65 

4 
FIG. 5 is a horiZontal sectional vieW of the present 

invention taken generally along line 5—5 of FIG. 2. 
FIG. 6 is a fragmented horiZontal sectional vieW of the 

present invention on an enlarged scale of the VSCEL and 
testing pad. 

FIG. 7 is a vertical section vieW of the present invention 
taken generally along line 7—7 of FIG. 2. 

FIG. 8 is a vertical section vieW of the present invention 
taken generally along line 8—8 of FIG. 2. 

FIG. 9 is a perspective vieW of a transceiver package With 
a completed MT optical connector attached to a VCSEL 
unit. 

DETAILED DESCRIPTION OF THE DRAWINGS 

A method for aligning an optoelectronic device With an 
optical MT connector is disclosed. The optoelectronic 
device may comprise edge emitting lasers, surface emitting 
lasers, or other light emitting diodes knoWn to those skilled 
in the art. In a ?rst embodiment, the optoelectronic device is 
a vertical cavity surface emitting laser (VCSEL). 
The method involves an alignment tool as disclosed 

Which provides precise coupling betWeen of the VCSEL and 
the MT connector through a multiple element clamping 
system. In addition, the tool contains a test component for 
determining operability of the VCSELs prior to application 
of adhesive and before installation into an optical netWork 
package such as a transceiver unit. Once proper alignment is 
achieved, adhesive is applied betWeen the optoelectronic 
device and the ?ber connector and alignment is tested again. 
The test component is then removed and the VCSEL clamp 
unit, With the aligned VCSEL and MT connector, is placed 
in an oven for adhesive curing. 

A VCSEL alignment tool 10 in accordance With the 
present invention is constructed as shoWn in FIGS. 1—8. FIG. 
1 is an exploded perspective vieW of a VCSEL alignment 
tool 10 Which provides for passive optical ?ber alignment 
With an optoelectronic device through a multi-piece clamp 
system Which incorporates mechanisms for activating the 
laser array prior to installation in an optical package. The 
VCSEL alignment tool 10 is comprised of four separate 
blocks, three of Which are preferably machined from alu 
minum or another metal suitable for said bonding and 
alignment. The fourth block is comprised of a dielectric 
material suitable for housing the laser activation mechanism. 
The multi-piece clamp system is designed to immobiliZe the 
VCSEL 11, the VCSEL ?exible circuit 12, the electrical 
spacer block 13 and the MT connector 14. The three 
clamping elements are the VCSEL block 20, the MT optical 
connector block 40 and the test block 60. 

The VCSEL 11 is electrically connected to an optical 
package 80 by ?exible circuit 12. Flexible circuit 12 con 
tains electrical traces Which carry the electrical signals from 
activation pads 77 (see FIG. 6) to VCSEL 1, Where the 
electrical signals are converted to laser pulses. The ?exible 
circuit 12 is disposed on the active face of VCSEL 11 at one 
end and the opposing end is disposed on electrical spacer 
block 13 (FIG. 4). 

The VCSEL block 20 is comprised of a VCSEL clamp 21 
and a VCSEL base 34. VCSEL clamp screWs 22 and 23 are 
inserted through holes 26 and 27 of VCSEL clamp 21. Holes 
26 and 27 are vertically aligned With threaded holes 35 and 
36 of the VCSEL clamp base 34. VCSEL screWs 22 and 23 
are inserted axially through compression springs 24 and 25 
prior to engaging the VCSEL clamp base 34. Compression 
springs 24 and 25 extend only partially into VCSEL clamp 



US 6,896,421 B2 
5 

21. Preferably, the spring tension is set so that the VCSEL 
clamp 21 restrains the VCSEL 11 Without damage to the 
lasers Within, and is typically set at a force of 4 lbs per the 
industry standard. The proximal face of VCSEL clamp 21 
engages the back or inactive face of VCSEL 1. In a ?rst 
embodiment, springs 24 and 25 are set to 4 lbs of force so 
as not to damage the VCSEL 11 and provide recommended 
interface pressure betWeen the VCSEL 11 and MT 14. 

When assembled, VCSEL block 20 holds the VCSEL 11 
and MT connector 14 in alignment for testing. The VCSEL 
11 sits on top of the MT connector 14 utiliZing alignment 
pins 16 and 17 inserted axially through VCSEL 11 into MT 
connector 14. The upper surface of VCSEL 11 is disposed 
Within VCSEL cavity 30 of VCSEL clamp 21. 
MT block 40 mates VCSEL clamp base 34 to test clamp 

base 62 (FIG. 3) through the horiZontal insertion of align 
ment screWs 41 and 42 and guide pins 47 and 48. ScreWs 41 
and 42 are inserted through holes 45 and 46 of VCSEL 
clamp base 34 and threaded into holes 49 and 50 of test 
clamp base 62. Alignment is enhanced by guide pins 47 and 
48, Which extend perpendicular to the mating face of test 
clamp base 62, Which engage guide pin holes 45 and 46 on 
VCSEL clamp base 34. 

Test block 60 clamps the ?exible circuit 12 and electrical 
spacer block 13 betWeen test block base 70 and test clamp 
62. Test clamp 62 is aligned With test block base 70 through 
pins 71 and 72 Which extend axially into guide pin holes 65 
and 66. Alignment is maintained by Way of screWs 63 and 
64 Which extend into threaded base holes 73 and 74. 

Test clamp 62, made of a dielectric material, contains a 
plurality of pogo pins 78 Which carry the current required to 
activate the VCSEL 11. (See FIG. 6). Pogo pins 78 are Well 
knoWn to those skilled in the art for providing a spring 
loaded probe surface. Advancing test clamp 62 on to test 
block 60 results in contact betWeen pogo pins 78 and 
activation pads 77. Depression of spring loaded pogo pin 78 
forces the opposing end to extend distally thus completing 
the circuit to the test leads (not shoWn) for activating VCSEL 
11. 

Referring to FIG. 3, Which is a cross-sectional vieW taken 
from line 3—3 of FIG. 2, the intersection of the three 
clamping units With the VCSEL 11, MT connector 14 and 
electrical spacer block 13 installed are shoWn in greater 
detail. Channel 37 forms a cavity in VCSEL clamp base 34 
for the travel of optical ?ber 15 that terminates at optical 
connector 14. The distal end of ?ber 15 is connected to a test 
apparatus (not shoWn) for measuring optical output from the 
connection. 
An enlarged vieW of the point of intersection is contained 

in FIG. 4 as referenced in FIG. 3. When screWs 22 and 23 
are properly torqued, 4 lbs of force is applied betWeen the 
VCSEL 11 and MT connector 14. The VCSEL clamp 21 and 
VCSEL clamp base 34 remain separated by the VCSEL 11. 
On the proximal end, VCSEL clamp 21 is in contact With the 
back face of VCSEL 11 While channel 31, Which is slightly 
Wider than the Width of VCSEL 11 extends to the distal end. 
A shalloWer channel 39 of comparable Width mirrors chan 
nel 31 on the VCSEL clamp base 34. This ensures force is 
placed effectively betWeen the VCSEL 11 and MT connector 
14. 

Referring to FIG. 4, VCSEL cavity 30, is disposed Within 
the VCSEL mating face of VCSEL clamp 21. Prior to 
application of the adhesive, pins 16 and 17 may extend 
axially above the back face of VCSEL 11. To provide 
additional clearance, VCSEL cavity 30 contains pin cavity 
voids 32 extending distally from VCSEL 11. As illustrated 
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6 
in FIG. 6, pin cavity voids 32 have a diameter slightly larger 
than that of pins 16 and 17. FIG. 4 also illustrates that 
channel 31 and test clamp VCSEL cavity 67 are siZed so as 
to provide clearance for egress of the adhesive from the 
VCSEL 11 and MT connector 14 interface at the point of 
application When pressure is applied, and during the cure 
stage. 

FIG. 5 is a cross-sectional vieW taken at line 5—5 from 
FIG. 2, illustrating the proximal surface of VCSEL clamp 21 
and test clamp 62. VCSEL channel 31 is centrally located on 
the proximal face of VCSEL clamp 21. Laser activation 
pogo pins 78 disposed in recesses contained Within test 
clamp 62 extend axially onto the activation pad array 77 
disposed at the distal end of ?exible circuit 12. 

FIG. 6 is an enlarged vieW of the VCSEL 11 from FIG. 5. 
Alignment pins 16 and 17 are axially extending through 
VCSEL 11 into MT connector 14 (not shoWn). Activation 
pads 77 are disposed on ?exible circuit 12 Which rests on 
electrical spacer block 13. Pogo pins 78 are set into recesses 
Within Test clamp 62, the tips of Which extend beyond the 
base of the clamp 62 to activate optical circuits Within the 
VCSEL 11. 

FIG. 7 is a cross-sectional vieW taken at line 7—7 from 
FIG. 2 illustrating the vertical alignment elements. Test 
block screW 73, test base guide pin 72 and VCSEL block 
screW 23 provide alignment means When assembly has 
reached the activation and sensing mode. FIG. 7 illustrates 
the seat 29 for compression spring 25 axially disposed about 
screW 23. 

FIG. 8 is a cross-sectional vieW taken at line 8—8 from 
FIG. 2 illustrating the horiZontal alignment elements: (MT 
guide pin 47 and MT screW 41) When assembly has reached 
the activation and sensing mode. During the curing stage of 
assembly, test clamp 62 and test block base 70 are removed. 

FIG. 9 illustrates hoW the completed VCSEL unit With 
one MT connector 14 in proper alignment is attached to a 
transceiver package 80. Electrical spacer block 13 ?ts Within 
recess 82 of package 80 so that ?exible circuit 12 is properly 
aligned. The present method eliminates the prior method of 
testing alignment only after the VCSEL Was installed per 
manently in the transceiver. 

In operation, the tool assembly is used as folloWs. MT 
cable 15 With MT connector 14 attached are inserted into 
MT cable cavity 37 and MT connector cavity 38 respec 
tively. VCSEL assembly 11 With ?exible circuit 12 and 
electrical spacer block 13 already installed are disposed on 
top of MT connector 14. Alignment pins 16 and 17 are 
axially advanced through VCSEL 11 and through MT con 
nector 14. MT clamp 40 is noW engaged by advancing 
screWs 41 and 42 through their respective holes 43 and 44 
While guide pins 47 and 48 are inserted into guide holes 45 
and 46. The MT connector 14 With VCSEL 11 attached is 
noW locked in place With appropriate interface pressure. 
Electrical spacer block 13 rests Within detector cavity 76 
mounted on the upper face of the test block base 70. Note 
that at this point the VCSEL is not attached to the MT 
connector, the only means of restraint being pins 16 and 17. 
VCSEL block 20 is noW clamped doWn by advancing 

screWs 22 and 23 into holes 35 and 36 Within VCSEL clamp 
base 34. ScreWs are tightened doWn to 4 lbs of force 
pursuant to the recommendations of the designers With 
springs 24 and 25. VCSEL clamp 21 pushes against the 
center of blind face of VCSEL 11 in order to distribute the 
force and result in the appropriate interface betWeen VCSEL 
11 and MT connector 14. 
Alignment and testing of VCSEL 11 is performed by 

engaging the test clamp block 60. ScreWs 63 and 64 are 
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advanced into holes 73 and 74 coincident With guide pins 71 
and 72 advancing upward into guide pin holes 65 and 66 
Within test clamp 62. The clamping force places the activa 
tion pads 77 in contact With pogo pins 78 Which in turn 
completes the electrical circuit to trigger the respective 
optical lines in VCSEL 11. Signal strength and clarity are 
monitored by Way of MT cable 15. If the system meets 
performance standards, the VCSEL clamp 21 is removed by 
retreating screWs 22 and 23. VCSEL unit 11 is lifted off of 
MT connector 14 and an adhesive is applied. VCSEL 11 is 
then returned upon alignment pins 16 and 17. ScreWs 22 and 
23 are advanced once again into the unit into VCSEL clamp 
base 34. A?nal test is performed and the VCSEL alignment 
and performance is measured. If operation is still Within 
performance parameters, test clamp 60 is released by retreat 
ing screWs 63 and 64. In addition, MT clamp 40 is opened 
by retreating screWs 41 and 42. VCSEL block 20 With MT 
connector 14 adhered properly to VCSEL 11 is placed in an 
oven for curing. Test block 60 can noW be used to perform 
diagnostics and alignment tests on another VCSEL/MT 
connection. 

It is to be understood that the embodiments described 
herein are only illustrative and modi?cations of the various 
dimensions and materials can be made still Within the spirit 
and scope of this invention. 
What is claimed is: 
1. An external alignment system tool for coupling an 

optoelectronic device to an optical ?ber connector and 
testing the alignment of the coupled optoelectronic device 
and optical ?ber connector prior to installation into a device 
package, Wherein the optoelectronic device includes a plu 
rality of vertical cavity surface emitting lasers (VCSEL) 
mounted in a linear array disposed Within a support body 
Which contains a plurality of alignment holes, the external 
alignment system tool comprising: 

an optical ?ber connector clamp comprising a test section 
and an optical device section; 

an optical device clamp, said optical device clamp 
advanced upon said optical device section of the optical 
?ber connector clamp; and 

a test clamp, said test clamp advanced upon said test 
section of the optical ?ber connector clamp. 

2. The tool of claim 1 Wherein a ?exible circuit is 
electrically connected to the VCSEL at one end and con 
taining an array of laser activation pads at an opposing end. 

3. The tool of claim 2 Wherein an electrical spacer block 
is disposed under the array of laser activation pads of the 
?exible circuit. 

4. The tool of claim 1 Wherein the optical ?ber connector 
contains a proximal face to Which the optoelectronic device 
is attached and a distal face to Which an optical ?ber cable 
is attached. 

5. The tool of claim 4 Wherein the optical ?ber connector 
further includes a plurality of alignment holes, said holes 
forming a cylindrically shaped recess. 

6. The tool of claim 1 Wherein the mating of the test 
section and optical device section of the optical ?ber con 
nector clamp at an interface plane forms an optical connec 
tor cavity for aligning the position of the optical ?ber 
connector, a mouth of said cavity disposed at a device end 
of the interface plane and a cable channel extending from the 
cavity the length of the interface plane. 

7. The tool of claim 6 Wherein the optical ?ber connector 
With an attached optical cable are contained Within the 
optical connector cavity and cable channel respectively. 

8. The tool of claim 1 Wherein the mating of the optical 
device clamp and the optical device section of the optical 
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?ber connector clamp is restricted by a compression spring 
disposed around an optical device clamp screW. 

9. The tool of claim 8 Wherein the optoelectronic device 
is disposed on the optical connector, said optoelectronic 
device extending into a cavity created by the positioning of 
the optical device clamp on the optical device section of the 
optical ?ber connector clamp. 

10. The tool of claim 9 Wherein a back face of the 
optoelectronic device is in contact With a mating face of the 
optical device clamp. 

11. The tool of claim 2 Wherein the mating of the test 
clamp to the test section of the optical ?ber connector clamp 
creates an electrical spacer block cavity for the electrical 
spacer block and the ?exible circuit. 

12. The tool of claim 11 Wherein the test clamp contains 
a plurality of pogo pins aligned in a predetermined pattern 
extending into the electrical spacer block cavity, said clamp 
ing action placing the pogo pin in contact With an array of 
laser activation pads Within the ?exible circuit, excitation of 
Which then activates the optical device. 

13. The tool of claim 1 Wherein the test clamp and the test 
section of the optical ?ber connector clamp are removed 
during the curing of an adhesive placed betWeen the optical 
connector and the optoelectronic device. 

14. Amethod of positioning an optoelectronic device onto 
an optical ?ber connector and maintaining that position 
While testing the alignment of said optoelectronic device 
With the optical ?ber connector prior to installation Within a 
transceiver package, the optoelectronic device comprised of 
an optical device, a ?exible circuit With an array of laser 
activation pads and an electrical spacer block, said method 
comprising the steps of: 

a) clamping the optical ?ber connector into a cavity 
Within an optical ?ber connector clamp, Whereby an 
interface surface of the optical ?ber connector is ?ush 
With a proximal face of said optical ?ber connector 
clamp, said optical ?ber connector clamp being com 
prised of a device section and a test section; 

b) aligning an active face of the optoelectronic device 
With the interface surface of the optical ?ber connector; 

c) clamping the optoelectronic device to the optical ?ber 
connector by advancing an optoelectronic device clamp 
onto the device section of the optical ?ber connector 
clamp; 

d) clamping the electrical spacer block and ?exible circuit 
by advancing a test clamp onto the test section of the 
optical ?ber connector clamp; 

e) testing the relative positioning of the optoelectronic 
device to the optical ?ber connector by activating the 
optoelectronic device and measuring the output; 

f) removing the optoelectronic device clamp; 
g) applying adhesive to the interface surface of the optical 

?ber connector after removing the optoelectronic 
device; 

h) repeating steps b—e; 
i) removing the test clamp and the test section of the 

optical ?ber connector clamp; and 
curing said adhesive. 

15. The method of claim 14 Wherein the optoelectronic 
device is a VCSEL. 

16. The method of claim 14 Wherein alignment of the 
optoelectronic device to the optical connector is by matching 
a plurality of alignment holes in the optical connector With 
a plurality of alignment holes in the optoelectronic device 
and inserting an alignment pin through the respective align 
ment holes. 
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17. The method of claim 16 wherein the alignment pins 
?oat Within the respective alignment holes. 

18. The method of claim 14 Wherein the clamping of the 
optoelectronic device to the optical ?ber connector is con 
trolled by a compression spring disposed on a clamping 
screW. 

19. The method of claim 18 Wherein the clamping force 
is set at 4 lbs. 

20. The method of claim 14 Wherein testing of the 
alignment of the optoelectronic device to the optical con 
nector occurs by exciting the optoelectronic devices through 
a plurality of pogo pins disposed Within an active face of the 
test clamp and aligned in a predetermined pattern, said 
clamping action placing the pogo pin in contact With an 
array of activation pads Within the ?exible circuit Which then 
activates the optical device. 

21. The method of claim 14 Wherein a mating face of the 
optoelectronic clamp includes a plurality of cavities to alloW 
for the vertical movement of the ?oating alignment pins. 

22. The method of claim 14 Wherein the optical ?ber 
connector clamp includes an optical ?ber channel formed by 
the mating of the test section and the device section, said 
channel providing access to the optical connector for an 
optical ?ber cable. 

23. An optoelectronic assembly tool adaptable for mating 
an optoelectronic device With an optical connector, said 
optoelectronic device including a ?exible electrical conduit 
Which provides electrical communication from an activation 
pad array disposed at the distal end of the ?exible conduit, 
and said optical connector including an optical cable com 
prised of a plurality of optical ?bers, a ?rst end of Which is 
attached to the optical connector, the opposing ends of Which 
is attached to a test device, said tool comprising: 

means for restraining the optical connector and optical 
cable; 

means for aligning an output array of the optoelectronic 
device and an input array of the optical connector; 

means for maintaining the relative position of the opto 
electronic device and optical connector after alignment 
While providing appropriate interface pressure; 

means for restraining the ?exible circuit; and 
means for testing alignment and performance of the 

optoelectronic device prior to applying an adhesive to 
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the an interface of the optoelectronic device and the 
optical connector and after applying said adhesive. 

24. The assembly tool of claim 23 in Which the optoelec 
tronic device is a vertical cavity surface emitting laser 

(VCSEL). 
25. The assembly tool of claim 23 Wherein the means to 

restrain the optical connector and optical cable includes an 
optical ?ber connector clamp comprised of a device section 
and a test section, the mating of the tWo sections forming a 
recess siZed to contain the optical connector and optical 
cable. 

26. The assembly tool of claim 25 Wherein the means for 
aligning the output array of the optoelectronic device and an 
input array of the optical connector includes a plurality of 
?oating alignment pins axially inserted into a cylindrical 
recess created by matching an alignment hole on the opto 
electronic device With an alignment hole on the optical 
connector. 

27. The assembly tool of claim 26 Wherein the means for 
aligning the output array of the optoelectronic device and an 
input array of the optical connector further includes dispos 
ing the optical connector and optoelectronic device in an 
alignment cavity created by mating an optoelectronic device 
clamp onto the device section of the optical connector 
clamp. 

28. The assembly tool of claim 27 Wherein the mating of 
the optoelectronic clamp is preloaded by a compression 
spring disposed on a clamping screW so that the optoelec 
tronic device is not damaged during the alignment process 
and an interface pressure is maintained. 

29. The assembly tool of claim 25 wherein the means for 
restraining the ?exible circuit includes disposing the ?exible 
circuit and an electrical spacer block Within a test cavity 
created by mating a test clamp onto the test section of the 
optical connector clamp. 

30. The assembly tool of claim 29 Wherein the means for 
testing alignment and performance of the optoelectronic 
device includes a plurality of pogo pins aligned in a prede 
termined pattern extending from the test clamp, said clamp 
ing action placing the pogo pin in contact With the activation 
pad, excitation of Which then activates the optical device. 


